The purpose of this study was to investigate factors related to patients' adherence to prescribed medications and recommended lifestyle changes. Two hundred and ninety-eight adults from a northern Canadian community filled out a questionnaire. Several intriguing findings emerged: (a) Adherence to lifestyle changes and participants' age presented a U-shape relationship; (b) Those who perceived themselves to be in poor health were less likely than those in good health to adhere to lifestyle changes; (c) Barriers such as the severe winter weather, lack of transportation, and cost of medications contributed negatively to adherence; and (d) If doctors provided sufficient information on the benefits and use of the prescribed medications and the proposed lifestyle changes and if patients reported trusting their doctors, they tended to adhere more. Physicians can play an important role in promoting adherence among patients. Community health workers should make efforts in reducing barriers that interfere with patient adherence.
Introduction
Despite decades of research, nonadherence to doctors' recommendations remains a major health-care issue (Lehane & McCarthy, 2007) . The adherence rate ranges between 20% and 80% depending on the population being studied, the adherence measures used, the nature of the participants' health conditions, and the characteristics of the treatment regimens (DiMatteo, 2004a; DiMatteo, Reiter & Gambone, 1994) . On average, researchers estimate that 50% of patients do not adhere to medication regimens prescribed by their doctors (Haynes, McDonald & Garg, 2002; Sackett & Snow, 1979) and the rate of nonadherence to lifestyle change recommendations is even higher (DiMatteo, 1994; Haynes et al., 2002; Kaplan & Simon, 1990) .
From a clinical perspective, nonadherence can reduce treatment effectiveness and lead to relapses, complications, or even death (De Geest, von Renteln-Kruse, Steeman, Degraeve & Abraham, 1998; Cutrona et al., 2010; Lehane & McCarthy, 2007) . In addition, higher hospital admission rates resulting from nonadherence increase the cost of medical care (Bondesson, Hellström, Eriksson & Höglund, 2009; Cutrona et al., 2010) . Finally, participants failing to adhere to treatment regimens can compromise the results of clinical trials (Arbuthnott & Sharpe, 2009; Sleator, 1985) . overarching dimensions, which include patients' personal characteristics, cognitive factors, and interpersonal factors. Over the last few decades, as adherence became more and more defined as a shared responsibility between patients and their physicians, an increasing body of research examined the role of the doctor-patient relationship on patients' adherence behaviours (Lehane & McCarthy, 2007) .
The first group of predictive factors considered by researchers in the 1950s were patients' personal characteristics, including socio-demographic factors and personality traits (Dunbar-Jacob, 1993) . The pursuit to identifying factors predicting non-adherence within the patients reflects the prevailing attitude among health-care professionals as well as researchers at the time. Indeed, the sick role model (Parsons, 1951 ) stipulated that it is the patients' responsibility to do whatever possible to get well, the assumption being that patients should unconditionally comply with their doctors' recommendations (Laurier & Lafortune, 2007) . No room was left for patients to exercise autonomy or power of decision over their health (Donovan & Blake, 1992; Laurier & Lafortune, 2007) . In fact, the use of the term "compliance" denotes an attitude that patients should obey doctors' recommendations (Conrad, 1985; Donovan & Blake, 1992; Lerner, 1997) . With this emphasis on individual responsibility, researchers who attempted to find the source of nonadherence first focused on characteristics inherent to the individual, since failure to comply was seen as the patient's fault (Donovan & Blake, 1992; Ross, 1991; Stimson, 1974) .
Researchers' attempts to find the source of nonadherence within the patients continued throughout the 1970s as social cognition models and theories were developed. Examples of social cognition models include The Health Belief Model (HBM; Rosenstock, 1974) , the Theory of Reasoned Action (TRA; Ajzen & Fishbein, 1980) or the Theory of Planned Behaviour (TPB; Ajzen, 1991) , as well as the Social Learning Theory (SLT; Bandura, 1977) . These models are all encompassed under the general Expectancy-Value Theory (EVT; Fishbein, 1968) , which emphasizes the role of individuals' cognitions, such as attitudes, expectations, beliefs, and perceptions in guiding their behaviours. This theory is based on the premise that people decide on a course of action based on a rational decision-making process. It is assumed that people are more likely to engage in a behaviour if they perceive that a particular goal has some value and if they think the proposed action will likely lead to the valued goal (Lehane & McCarthy, 2007; Schüz, Wurm, Ziegelmann, Warner, Tesch-Römer & Schwarzer, 2011) .
Another important element introduced by social cognition theorists is interpersonal influence (Laurier & Lafortune, 2007; Lehane & McCarthy, 2007) . For instance, the TRA and TPB emphasize the role of peer-pressure in social behaviours. It is assumed that patients would be more likely to adhere to treatment regimens if they believe their significant others think they should do so.
Although social cognition models may yield more precise predictions of adherence, studies focusing exclusively on cognitive factors are only capturing part of the adherence phenomenon, namely, intentional adherence (Schüz et al., 2011) . However, numerous studies have shown that adherence or nonadherence is not necessarily the result of a rational decision-making process (Lehane & McCarthy, 2007) . Factors contributing to unintentional adherence or nonadherence should also be investigated; these factors include treatment variables and emotional reactions to doctors' attitudes and behaviours.
In the past two decades, researchers have adopted a more critical view on the issue of adherence. Many argue that the concept of "compliance" is closely related to power relationship between doctors and patients, as expressed by the paternalistic health-care delivery model (Donovan & Blake, 1992; Ryan, 1999; Stimson, 1974; Trostle, 1988) . More recently, a new health-care paradigm has emerged; it is based on doctor-patient communication and cooperation and on the autonomy of the informed patient (Bennet, Fuertes & Phillips, 2010; Campbell, Auerbach, & Kiesler, 2007) . This new conception comes with the new term "adherence" (Roter, Hall, Merisca, Nordstrom, Cretin, & Svarstad, 1998) . The concept of adherence contrasts with compliance in two important ways. First, it is no longer assumed that patients should unconditionally obey doctors' recommendations (Conrad, 1985) . Patients have the right to exercise their autonomy when it comes to their own health (Haynes et al., 2002; Lehane & McCarthy, 2009) . Second, adherence is now defined as a shared responsibility between doctors and their patients (Bennet et al., 2010; Roter et al., 1998) . Indeed, the concept of adherence emphasizes the role doctors and patients play in promoting patients' adherence (Laurier & Lafortune, 2007) . Therefore, many researchers now seek to find the source of nonadherence within the doctor-patient relationship.
Empirical Evidences

Personal Characteristics
Research on how patients' socio-demographic and personality characteristics influence adherence remains controversial (DiMatteo, 1994; Kaplan & Simon 1990) . In a review of the adherence literature, it was found that the only demographic characteristic consistently associated with adherence was age (Karamanidou, Clatworthy, Weinman & Horne, 2008) but the direction of the relationship is unclear. Age has been found to be positively related to adherence in certain studies (e.g., Horne & Weinman, 1999; Sherbourne, Hays, Ordway, DiMatteo & Kravitz, 1992) and negatively related to adherence in others (e.g., Aggarwal & Mosca, 2010; Jerant, Chapman, Duberstein, Robbins & Franks, 2010) . Mixed results are also found in studies that examined the influence of personality traits on adherence. In their review, Karamanidou et al. (2008) found that four out of eight studies investigating the relationship between personality and adherence obtained significant results, while the other four studies reported no effects. Another group of researchers found that of the five-factor personality model, only neuroticism was significantly related to nonadherence (Jerant et al., 2010) . It seems examining personal characteristics is not an effective approach to the prediction of patients' adherence, the reason being that this approach fails to recognize situational factors and individual differences when responding to doctors' recommendations (Kaplan & Simon, 1990 ). This phenomenon is well explained by Rosenstock's famous saying: There are no chronic nonadherent patients (Rosenstock, 1988) .
Cognitive Factors
A vast body of research has studied how cognitive processes predict adherence behaviours. It appears that cognitive factors are better predictors of adherence than personal characteristics (Mann, Ponieman, Leventhal, & Halm, 2009) . It has been shown that patients who believe that the treatment can have some benefits (Foster, Smith, Bosnic-Anticevich, Usherwood, Sawyer, Rand, & Reddel, 2011; Horne & Weinman, 1999) , a disease can have serious consequences (DiMatteo, Haskard & Williams, 2007; Stafford, Jackson & Berk, 2008) , they are susceptible to a disease (Becker, 1977) , they have the ability to carry out the prescribed treatment regimen (Brus, van de Laar, Taal, Rasker & Wiegman, 1999; Dilorio et al., 2009) , and those who have a positive attitude toward the treatment (Miller, Wikoff, Hiatt, 1992) and have more knowledge about diseases or health in general (Gellad, Grenard, & Marcum, 2011) adhere more to doctors' prescribed treatment regimens.
Conversely, perceived barriers (Gellad et al., 2011; Horne & Weinman, 1999) , side-effects (Foster et al., 2011; Gellad et al., 2011; Mann et al., 2009) , and perceived health status (Sherbourne et al., 1992) appear to be negatively related to adherence. DiMatteo and her colleagues (2007) also found that poor health is related to nonadherence, but only for patients who face serious health conditions. Despite these evidences, other studies reported no relationship between cognitive factors and adherence (Lehane & McCarthy, 2007) . For instance, Brus et al. (1999) observed that perceived barriers, outcome expectations, perceived attitudes, and health status did not predict adherence behaviours.
Interpersonal Factors
One aspect of participants' interpersonal relationships that appears to have a consistent influence on adherence is social support (Karamanidou et al., 2008; Molloy, Perkins-Porras, Bhattacharyya, Strike & Steptoe, 2008) . Sherbourne et al. (1992) found that the quality of interpersonal relationships is more important than the quantity of relationships in predicting adherence. DiMatteo (2004b) reported that family conflicts are related to poor adherence.
A few researchers examined the impact of peer-pressure on medical adherence. Miller et al. (1992) found that peer-pressure predicts patients' intention to adhere to prescribed treatments, which in turn influences adherence to lifestyle changes. The use of pressure and persuasion strategies by spouses has also been linked to greater adherence (Stephens, Fekete, Franks, Rook, Druley & Greene, 2009 ). However, another group of researchers reported that when friends and family members have strong opinions about asthma patients' medication use, patients were less likely to take their medications (Foster et al., 2011) . Brus et al. (1999) found no relationship between social support, peer-pressure, and adherence.
Doctor-patient Relationship
Many aspects of the doctor-patient relationship have been studied in relation to patients' adherence. In general, results indicate that the quality of the communication and the relationship between doctors and patients is positively related to patients' adherence (e.g., Bennet et al., 2010; Burgoon, Parrott, Burgoon, Coker, Pfau, & Birk, 1990; Burgoon, Pfau, Parrott, Birk, Coker & Burgoon, 1987; DiMatteo et al., 1993; Gellad et al., 2011; Ryan, 1999) . For instance, it has been shown that information provided to patients by their doctors is positively related to adherence Falvo, Woehlke, & Deichman, 1980; Gellad et al., 2011) . Involving patients in the decision-making process (Arbuthnott & Sharpe, 2009; Bultman & Svarstad, 2000) , providing support (Carpenter, DeVellis, Fisher, DeVellis, Hogan & Jordan, 2010; Siegel, Turner & Haselkorn, 2008) , and showing concern for patients (Falvo et al., 1980 ) also seem to enhance patients' adherence. Moreover, patients who have more trust in their physicians were more likely to follow their recommendations (Bennet et al., 2010; Kerse, Buetow, Mainous, Young, Coster & Arroll, 2004) . Concordance between physicians' and patients' views on the disease, the treatment plan, and the role patients should play in their own health appears to enhance patients' adherence (Bennet et al., 2010; Cvengros, Christensen, Hillis &Rosenthal, 2007; Kerse et al., 2004) . However, other researchers found no relationship between the doctor-patient relationship and patients' adherence (Campbell et al., 2007; Kerse et al., 2004) .
Limitations of Previous Research
There are certain limitations related to many of the studies reported in the literature and some aspects have not been fully investigated. First, adherence has been seldom researched in Canada. Since the Canadian health-care system operates in a unique way, research on adherence can yield different results compared to previous studies reported in the literature. For instance, Kennedy and Morgan (2009) found that Canadians were less likely to report cost-related nonadherence compared to Americans. Moreover, general practitioners who provide nonemergency care in Canada are paid on a fee-to-service system. As a result, general practitioners tend to limit the consultation time to less than 15 minutes (Li, Desroches, Yum, Koehn & Deagle, 2007) . This system may prevent general practitioners from discussing issues related to adherence with patients. Second, most of the studies reported in the literature sought for the presence of linear relationships. A possible explanation for the contradictory results found in previous studies is that adherence may entertain curvilinear relationships with some factors. This study attempted to overcome a dearth in the scientific literature on adherence and to address the following questions: 1) How often do patients adhere to prescribed medications?
2) How often do patients adhere to recommended lifestyle changes?
3) What is the nature of the relationship (linear or curvilinear) that links adherence to other determining factors? 4) What are the important factors in predicting adherence?
Objectives
The objectives of this study were (a) to evaluate whether demographic factors, cognitive factors, peer influence, and factors pertaining to the doctor-patient relationship are related to patients' adherence to doctors' recommendations with regard to medications and lifestyle changes; (b) to determine the relative strength of these variables in relation to adherence; and (c) to explore the nature of the relationships. To address these objectives, a correlational design was used in the study.
Methods
Participants
A total of 298 people completed the questionnaire that was developed for this study. However, two participants were excluded from data analyses since more than 25% of the questions were left unanswered. The remaining 296 participants ranged in age from 18 to 74 years, with a mean age of 36 years (SD = 13.89). The sample was comprised of 160 women (54%) and 136 men (46%).
Procedure
Approval to conduct this study was granted by a university ethics committee board. The study was conducted in a town with a population of about 75 000 located in Northern British Columbia, Canada. Participants were recruited in shopping malls and local food markets using a convenience sampling strategy. They were approached by two research assistants who asked them whether they would like to take part in the study. To be eligible to take part in this study, participants were asked whether they had a regular family doctor and whether they had seen their doctor at least once in the previous six months for nonemergency complaints. After participants gave their informed consent in writing, they were asked to complete a questionnaire at the place of recruitment, which took approximately 20 minutes. Participants did not receive any payment for their participation. Data collection was completed within one year.
Measures
Adherence
Most of the questions in the questionnaire were adapted from previous research. The adherence questions were from Pahal (2004) , which asked about adherence to medications and lifestyle changes separately. Adherence to medications was measured using a single item that measured past adherence behaviours with regard to medication taking (How often do you follow the doctors' instructions regarding taking medications?). Adherence to lifestyle changes was also assessed on a single item (How often do you follow the doctor's instructions regarding lifestyle changes?). Respondents indicated their adherence to medications and to lifestyle changes using a 5-point scale (1 = never and 5 = always).
Doctor-patient Relationship
The doctor-patient relationship questions were adapted from Roter et al. (1997) , validated by Li et al. (2007) . Three variables pertaining to the doctor-patient relationship were included: doctors' friendliness when making decisions about medication-taking and lifestyle changes, the degree of information provided by family doctors regarding medication-taking and lifestyle changes, as well as trust in family doctors. Four items assessed the importance respondents placed on doctors' friendliness. A mean score was computed (α = .84) with possible scores ranging from one to five. Higher scores indicated that respondents believed family doctors should show a friendly attitude when asking to take medications or to change their lifestyle. Patients were asked whether their doctors provided enough information on medication regimens and recommended lifestyle change. This variable was measured with three items on a 5-point scale. A mean score ranging from one to five was computed (α = .82) with high scores indicating that family doctors provided enough information on how to take medications and to change their lifestyle and reasons why they should follow these recommendations. Finally, participants were asked whether they trust their doctors' recommendations to take medications or to change their lifestyle using three items. A mean score was computed (α = .55) which yielded scores that ranged from one to five with higher scores indicating that respondents trust their family doctors.
Cognitive Factors
Questions regarding cognitive factors were adapted from Verde and Li (2003) , which included respondents' perceptions of their current health status, their general attitude towards medications, their beliefs about the importance of adhering to medications and lifestyle changes when facing serious health problems, and the perceived barriers that prevent medication and lifestyle change adherence. Current health status was assessed with one item measured on a 4-point scale (1 = excellent, 2 = good, 3 = fair, and 4 = poor). Attitude towards medications was assessed using a single item measured on a 5-point scale where a higher score indicated a more positive attitude towards medications. Seriousness of disease was also measured on a 5-point scale where a higher score indicated a stronger inclination to take medications or to change their lifestyle when facing a serious illness. Perceived barriers were measured with 10 items: five items assessed the impact of costs, two items addressed the issue of lack of transportation, and three items assessed whether the severe winter weather had an impact on their decision to take medications and to change their lifestyle. All the items assessing barriers were measured on a 5-point scale and a mean score was computed (α = .76) ranging from one to five, where a higher score indicated that respondents perceived more barriers.
Peer Influence
Two items measured on a 5-point scale assessed the degree to which friends and family members influence the respondents' decisions to take medications and to change their lifestyle. Two additional items assessed the influence of partners. These items were adapted from Li and Browne (2000) . Based on these four items a mean score that ranged from one to five was computed (α = .67). A high score indicated that peers represent an important source of influence for the respondent when deciding to take medications and change their lifestyle.
Demographic Factors
The demographic questions were from Li and Browne (2000) , which assessed respondents' age, gender, level of education, annual income, and language. Level of education was obtained by asking respondents to indicate, on a 5-choice scale, the highest level of education they have completed. Possible answers were none, some grade school (but did not complete grade 12), high school (grade 12), certificate or diploma from college, and university degree. Annual household income was measured using five income brackets: $10 000 or less; $10 001 to $25 000; $25 001 to $40 000; $40 001 to $55 000; and $55 001 or more. Respondents were also asked whether English was their first language. If English was not their first language, they were asked about their English language fluency (1 = fluent, 2 = fair, and 3 = poor).
Statistical Analysis
Prior to conducting the analyses, the data were examined for univariate and multivariate normality, linearity, homoscedasticity, absence of outliers, and absence of multicolinearity. Three outliers were found; these data were not included in the analyses. Data analyses were performed with the remaining 293 participants. Medication adherence was negatively skewed and was therefore transformed using a logarithm transformation method.
variables and the predictors used in the main analyses. No significant differences were observed between the gender groups (p >.05). Therefore, the analyses were performed with the whole sample.
Correlation analyses were conducted in order to evaluate the relationship between adherence to medications and lifestyle changes and the four categories of predictors. Hierarchical regression analyses were then performed in order to determine the relative importance of the four categories of predictors. Demographic variables were entered at step one followed by the cognitive factors. Peer influence was introduced next and the variables pertaining to the doctor-patient relationship were entered at step four. A fifth step was introduced to the models in order to explore possible curvilinear relationships between the predictors and the two adherence variables. In order to verify for curvilinear effects, the predictors were transformed to their quadratic function (X i 2 ). However, prior to transforming the variables, they were centered, which was done by subtracting the mean of the variable to its individual scores, so that each variable had a mean of zero (Note 1). The analyses were performed twice, once with adherence to medications as the predicted variable and once with adherence to lifestyle changes.
Results
Descriptive analyses conducted on demographic variables revealed that the majority of the respondents reported English as their first language, whereas 7% of the sample reported that English was not their first language. However, they all rated their English as either fluent or fair. Ten percent of the respondents attended public school but did not finish grade twelve, 27% obtained their high school diploma, 37% had a college diploma or certificate, and 26% had a university degree. The majority of the people who took part in this study were employed, while 8% were students, 1% were retired, and 17% were unemployed. Twelve percent of the participants had an annual household income below $10 000; 17% had an annual income between $10 001 and $25 000; 16% between $25 001 and $40 000; 9% between $40 001 and $55 000; and 46% reported having an annual income of more than $55 000. The majority of the respondents rated their current health status as good, 19% as excellent, 17% as fair, and 3% as poor. Mean scores and standard deviations for the other predictors and for the adherence variables are reported in Table 1 . Pearson product-moment correlation coefficients are also displayed in Table 1 . Using a Sidak correction for multiple correlations, it appeared that older respondents adhered more to their medication regimens compared to younger respondents. Those who rated their health as being good or excellent adhered more to doctors' recommendations to change their lifestyle. Respondents who reported facing more barriers were less likely to adhere to their medication regimens. The influence of peers was also negatively related to adherence to medications. Furthermore, two variables pertaining to the doctor-patient relationship were significantly related to adherence to medications or to lifestyle changesinformation and trust.
D O C T O R -P A T I E N T R E L A T I O N
The results reported in Table 2 revealed that the regression model explained 28% of the variance in respondents' medication adherence. More specifically, respondents' age was positively related to medication adherence. Beyond the variance explained by the demographic variables, respondents' perception of barriers was negatively related to medication adherence, while a positive attitude towards medications in general was positively related to medication adherence. Peer influence did not add any information in explaining respondents' adherence to medications. However, two variables pertaining to the doctor-patient relationship added variance to the model in addition to the demographic and cognitive factors, namely information given by family doctors and trust in doctors. No curvilinear relationships were observed. Step 5 .28** .02 * p < .05, ** p < .01.
The results reported in Table 3 revealed that 19% of the variability in lifestyle adherence was explained by the four groups of predictive variables. Respondents who reported that English was not their first language appeared to adhere more to lifestyle change recommendations. Cognitive factors explained variability in lifestyle adherence beyond what was explained by demographic factors. More specifically, respondents who rated their health as poor, those who faced serious illness, and those who reported facing barriers were less likely to adhere to doctors' recommendations to change their lifestyle. Peer influence as well as doctor-patient relationship did not add any new information in explaining respondents' adherence to lifestyle changes. However, participants' age appeared to entertain a U-shaped relationship with adherence to lifestyle changes. This curvilinear relationship is presented in Figure 1 . Step 3 .11** .00
Peer Influence -0.01 -0.01 -0.13, 0.11
Step 4 .13** .02 
Principal Findings
A significant relationship was found between participants' age and adherence to medication and lifestyle change recommendations. Older participants were more likely to report adhering to their medication regimens in comparison with younger respondents. One intriguing finding is that adherence to lifestyle changes and respondents' age seem to entertain a U-shaped relationship, with younger and older respondents being more likely to adhere to lifestyle change recommendations compared to those in between. However, the increase in adherence was more accentuated for older respondents, whereas younger respondents were only slightly more likely to adhere to lifestyle changes compared to those in their 30s and 40s. It is possible that older participants adhere more to their doctors' recommendations to change their lifestyle because they see themselves as more vulnerable to illness (Karamanidou et al., 2008) . The curvilinear relationship found between age and adherence to lifestyle changes may in part explain why previous studies reported contradictory results with respect to the effect of age on patients' adherence behaviours.
The correlation coefficients between adherence and other demographic factors were not significant when using a Sidak correction for multiple correlations. These results support the observation reported by other researchers that static characteristics inherent to individuals are not very good indicators of adherence compared to other situational factors or individual factors that can be altered (DiMatteo, 2004a; Kaplan & Simon 1990 ). This finding indicates that adherence can indeed be promoted. Three promising avenues for promoting adherence reside within the patients' cognitive processes, the influence of peers, and the doctor-patient relationship.
With respect to cognitive factors, the results of the regression analyses indicate that all four cognitive variables were significantly related to adherence to medications or lifestyle changes. Perceived barriers appeared to be most strongly related to adherence. From the perspective of health-care policy makers and community health workers, this finding points to the importance of helping patients reduce barriers. One group of people who seem to be at greater risk are those in the lower income brackets. Our analysis indicates that respondents with lower annual household income faced more barriers, which in turn can affect adherence to medications and lifestyle changes.
In addition to perceived barriers, respondents who reported having a positive attitude towards medications in general were more likely to adhere to their medication regimens compared to those with a negative attitude. Participants who perceived themselves to be in poor health and those who believed in the importance of adhering to their doctors' recommendations only when facing a serious illness seemed to adhere less to lifestyle change recommendations. A negative relationship between current health and adherence has been observed elsewhere (DiMatteo et al., 2007; Sherbourne et al., 1992) . Sherbourne and her colleagues (1992) hypothesized that patients who are in poor health might adhere less because they may feel frustrated and hopeless and they may come to believe that their behaviours have no effect on their health. As previous studies have shown, patients who believe in the benefits of their treatment and who believe that their behaviours can have positive outcomes tend to adhere more to doctors' recommendations (Becker, 1977 , DiMatteo, 1994 DiMatteo et al., 1994; Horne & Weinman, 1999) .
The results of this study indicate that respondents who reported taking into consideration the views of family members and friends when deciding whether to take medications were generally less likely to follow their medication regimens. This result may be explained by the negative correlation found between peer influence and trust in one's doctor. Indeed, those who tend to take into consideration the views of their peers were also the ones who reported not trusting their doctors, which in turn was related to low adherence. For these patients, involving family members and close friends when planning a treatment regimen may have a positive influence on their adherence behaviours.
Two variables pertaining to the doctor-patient relationship have been found to be related to adherence-provision of information and trust-evidencing that doctors can play an important role in promoting adherence in their patients. The findings suggest that doctors should provide sufficient information to their patients regarding the reasons why they should adhere to their prescribed regimen and make sure they understand how to properly follow the treatment regimen. The positive influence of information on medication adherence appears critical given that a recent study showed that about 50% of patients reported receiving conflicting medication information from health professionals, which in turn, negatively affected adherence (Carpenter et al., 2010) . In addition, the results of the present study suggest that doctors should strive to promote a sense of trust in their patients, as patients who trust their doctors were more likely to adhere to their doctors' recommendations.
Limitations
The results of this study show that adherence is related to many factors. However, because of the nature of correlational and cross-sectional research designs, it is difficult to assert from these results whether these factors influenced adherence or if, on the contrary, adherence influenced some of these factors. For some variables, such as age, which cannot be manipulated, the direction of the relationship can be more easily implied. Age is probably a determinant of adherence. However, that does not mean that age necessarily has a direct impact on adherence. In fact, other factors can possibly mediate the relationship between age and adherence. For instance, it is possible that greater adherence to medication and lifestyle recommendations among older respondents may be explained by age being positively related to trust in doctors and information provided by doctors. Older respondents in this study reported trusting their doctors and receiving more information from their doctors in comparison with younger respondents, which, in turn, seemed to promote adherence.
The use of a convenient sample can also limit the generalization of the research findings. Those who took part in this study may present certain characteristics that distinguish them from the rest of the population. For instance, they may be more inclined to adhere to their doctors' recommendations. Another limitation is related to the use of a retrospective self-reported measure of adherence, which could have resulted in distorted estimations of adherence behaviours due to social desirability. It has been shown that participants tend to overestimate the extent to which they adhere to doctors' recommendations (Haynes, Taylor, Sackett, Gibson, Bernholtz & Mukherjee, 1980) .
Finally, the trust measure had a relatively low reliability coefficient. As a result, research findings may be less robust, especially with respect to the analyses testing for curvilinear relationships. By elevating participants' scores to the power of two, not only were the real scores multiplied but also the measurement error. In turn, elevated measurement error could have reduced the statistical power of the analyses.
Implications and Future Research
The findings reported in this paper have noteworthy implications for researchers. The results point to the importance of examining for more complex relationships. One explanation for the contradictory results reported in the literature on adherence is that adherence may entertain curvilinear relationships with other variables.
The findings of this study also demonstrate that it is important to consider adherence to medications and adherence to lifestyle changes separately. First, although these two types of adherence were significantly related to one another, the correlation coefficient was far from being large enough to suggest that these variables were in fact measuring the same construct. Second, with the exception of perceived barriers, information, and trust, the factors that were found to be linked to adherence to medications were not the same ones that were linked to adherence to lifestyle changes. In other words, it seems that the reasons why patients adhere or do not adhere to pharmacotherapy are not the same reasons that explain lifestyle change adherence. Therefore, interventions aiming at promoting adherence should be tailored specifically to address the type of treatment regimens prescribed to patients.
Another strength of this study lies in adherence being measured on a continuum. Past studies have measured adherence on a dichotomous variable, classifying people as either adherent or non-adherent, which presents the problem of having to identify an arbitrary cut-off score. At what point a person is considered non-adherent is subject to debate. Measuring adherence on a continuum allows for a conceptualization of adherence as a relative concept. Indeed, actual adherence scores have no intrinsic meaning in themselves. Only the relative distance between the respondents' scores is meaningful. Thus, people can be seen as more or less adherent compared to other individuals or to another point in time.
In future studies, researchers should assess for moderating and mediating effects in order to unravel the mechanisms involved in the process that leads to adherence. It is also important to keep in mind that our effort to understand the factors leading to non-adherence should be aimed at reducing the negative consequences of non-adherence and not necessarily at reducing non-adherence per se. In fact, if non-adherence is the result of a rational decision-making process where the patient has a good understanding of his health condition and of the dangers of not following doctors' recommendations, non-adherence may be the best available option from the patient's perspective. Therefore, in future studies, there is a need to consider not only the adherence behaviours of patients, but also the underlying attitudes leading to adherence or non-adherence. It would be important to distinguish between patients who do not adhere based on a conscious and rational decision-making process where they are actively involved in their health care, versus patients who make an irrational or uninformed decision not to adhere. The objective should not necessarily be to have patients always adhere to doctors' orders, but to make them active, informed, and rational decision makers.
In summary, our research has made four contributions to the field. First, we found a U-shape relationship between age and adherence to recommended lifestyle changes, which had not been reported in past research. Second, contrary to common sense, those who perceived themselves to be in poor health were less likely than those in good health to adhere to lifestyle changes. Future efforts to promote adherence should pay more attention to patients in poorer health to find out both the reasons why they are less likely to adhere and the strategies to improve adherence. Third, barriers such as the severe winter weather, lack of transportation, and the high cost of medications contributed negatively to adherence. Barriers, especially the northern-specific barriers should have profound implications for community workers. To help northerners to adhere more to recommended lifestyle changes, unique tactics addressing these barriers need to be in place. Finally, our finding confirms the notion that doctors' efforts matter a great deal in promoting adherence. Patients are more likely to adhere to doctors' advice if doctors provide sufficient information on how to use the prescribed medications and on the benefits of adherence, because doctors' efforts help to build trust in their patients.
